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5 

This invention relates generally to en Improved 
Mthod of treating diseases of iamuno-patbologic 
etiology in warm-blooded vertebrates using interferon in 

10 low oral dosages. This invention also relates to the 
use of interferon in low oral dosages to potentiate 
disease-correctiv* iemune responses in warm-blooded 
vertebrates afflicted with immune-resistant diseases 
characterised by apparent hyperactive or hypo active 

15 immune system function. 

"Interferon* is e term generically 
comprehending a group of vertebrate glycoproteins and 
proteins which are known to have various biological 
activities, such as antiviral, antiproliferative, and 

20 immunomodulatory activity at least in the species of 
animal from which such substances are derived. The 
following definition for interferon has been accepted by 
an international committee assembled to devise a system 
for the orderly nomenclature of interferons: "To 

25 qualify as an interferon e factor must be a protein 
which exerts virus nonspecific, antiviral activity at 
least in homologous cells through cellular metabolic 
processes involving synthesis of both RKA and protein." 
Journal of Tnfrf^rnn Eeaeareh. I, pp. vi (1980). 

30 "Interferon" es used herein in describing the present 
invention shall be deemed to have that definition. 

Since the first descriptions of interferon by 
Isaacs and Lindeman [See, Proc. nov. Sop. London ffier, 
fil. Vol. HZ, pp. 258 ftt Ata* (1957) and U.S. Patent No. 



1320905 



-2- 



3,6tt,222] # Interferon has bMn the subject of intensive 
research on n worldwide basis. The literature in 
replete with publications concerning the synthesis of 
interferon, Its proposed molecular characterisations 
its elinieel applications end proposed mechanisms of its 
antitumor, antivirel, end immune systee activities* 

Because of the intensity iispsrate origins 
of research concerning interferon arid its 
characteristics and uses, there exists e substantial 
lack of uniformity in such matters at classification of 
interferon types. There are also numerous, sometimes 
contradictory, theories concerning the mode of ection of 
interferon in producing clinicsl effects. 

Although originally isolated from cells of 
avian origin (chick allantoic cells), interferon 
production has been observed in cells of all classes of 
vertebrates, including mammals, amphibians, birds and 
reptiles. Interferon production by vertebrete cells is 
seldom spontaneous but is often readily "induced" by 
treatment of cells (th TiTQ or in vitro* with e variety 
of substences including viruses, nucleic acids* 
(including those of viral origin as well as synthetic 
polynucleotides), lipopolysaccharides, end various 
antigens end mitogens. 

Interferons have generally been named in terms 
of the species of animal celle producing the substance 
(e.g., human, murine, or bovine), the type of cell 
involved (e.g., leukocyte, lymphoblestoid, fibroblast) 
end, occasionally, the type of inducing material 
responsible for interferon production (e.g., virus. 
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immune). Interferon has bNa loosely classified by some 
resesrchers according to induction mode es either Type z 
or Typo XX # with tho former clssslficstlon comprehending 
▼iral and nocloic acid induced intorforon and tho latter 
eleoo including tho Mtorial produced oo o lymphokine 
through Induction fay antigens and mitogens. More 
recently* tho international committee devising an 
orderly nomenclature system for interferon hao 
classified interferon into types on the basis of 
antigenic specificities. Xn this newer classification, 
the designations alpha (a), beta (A), and gamma (?) 
have been used to correspond to previous designations of 
leukocyte, fibroblast, and type XX (immune) interferons, 
15 respectively. Alpha and bete interferons are usually 

acid-stable and correspond to what have been called type 
X interferons; gamma interferons are usually acid-stable 
and correspond to what has been called type XX 
interferons. The international committee's nomenclature 
20 recommendations spply only to human and Murine 

interferons. Journal of Interferon E«««arch« 1 pp. vi 
(1980). 

Xn its earliest applications, interferon was 
employed exclusively es an antiviral agent and the most 

25 successful clinicsl therapeutic applications to date 
have been in the treatment of viral or virus-related 
disease states. It became apparent, however, that 
exogenous interferon wss sometimes cspable of effecting 
regression or remission of various metastatic diseases. 

30 An overview of current clinical trials of interferon as 
an antiviral and antiproliferative therapeutic agent is 
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contain*! la Xnttxfax&n: vi™ *«a chm*»»i gtuaiit . 
Volume 4, Ms: B. B. Pinter and R. x. Oldham, Academic 
Press* M» York, 1983. 

The clinical igact of choice for the present 
invention it human leukocyte interferon* 'mass-produced" 
by procedures involving collection and purification of 
▼ait quantities of human buffy coat leukocytes* 
induction with virus* sad isolation from culture media* 

In the work described above* interferon has 
been administered parenterelly* i.e., intramuscularly 
and intredermally* with some successful topical and 
intranassl usages having been reported* It has seldom 
been administered intravenously because of substantial 
adverse effects attributable to 'contaminants* in crude 
and even highly purified isolates. 

As discussed above* there has been e 
significant research effort directed to the evaluation 
of therapeutic effects of interferon for s wide variety 
of diseases having an auto-imnuno-pathologic basis. 
Before applicant's first report of successful orsl 
administration of interferon in his U.S. Patent 
Application Serial Bo. 415,525 (now U.S. Patent 
4,442,985)* there was no recognition in the art of the 
potential offered by orel administration of interferon. 
The generally held belief was that interferon could not 
survive the digestive conditions of the upper alimentary 
canal. 

Since applicant's first disclosure of the 
immunotherspeutic benefit achievable via oral 
adminiatratlon of interferon of heterologous mammalian 
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apeclea, be hat continued to investigate the efficacy of 
orally adainlatored interferon. Za U.S. Patent Ho. 
4,497,793, iiiaad February 5, 1985, applicant daaeribod 
5 and clalaed the use of iaterferoa administered orally or 
▼la intrar>eaoua edalaiatratioa to atiaulato appatlto aad 
food afficlaacy of bovine aad porcine species. 

Buaaa alpha-laterferoa hat been aarketed under 
the tradeaark Agriferoa* by lomunomodulator 

10 Laboratories, Inc. CDC") of Stafford, Tazaa for 
veterinary u*e la Texas aiaca February 198S. The 
prodoet it told for oral. adaialetratloo to cattle to 
proaote growth aad feed efficiency aad to prevent or 
treat viral respiratory infections. XML begaa selling 

15 aa alpha-iatarferoa product for hortet ia 1986. Both 
productt are told under a license of ay U.S. Patent 
4.462,985. 

samaxr or rm rnvwwnan 

20 

Interferon contacting the oral and/or 
pharyngeal aucesa, ia aaouata of leaa thaa S ZU/lb of 
body weight per day la coatitteatly effective to 
potentiate dlaease-corrective iaauae reapoaaea la 
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▼ertebretes afflicted with immuno-reaiatant disease 
states characterised by apparent hyperactive or 
hypoactlve Immune system function. Treatment in 

5 accordance with the present invention has been shown to 
effect remission of neoplastic disease, 
hyperellergenldty, immuno-reeiatant or 
immuno-debilitating viral infections and autoianune 
disorders characterised by chronic tiasue degenerative 

10 inflammation. 

DETAILED DESCRY FTIOM OP TM ITOWTTQW 

The clinical agent of choice for use in the 

Xs present invention is human leukocyte interferon (human 
elpha-interferon), "mass-produced* by procedures 
involving collection and purification of quantities of 
human buffy coat leukocytes, induction of interferon 
production with virus, and laolation of culture media. 

20 (S*s "Preparation of Human Alpha-Interferon* below.) 
Also acceptable for use in accordance with present 
intention are human alpha-interferon products -produced 
by recombinint DMA technology and now cosaercially 
available from Schering-Plough (as IntronO) and 

25 Hoffmann-LaBoche (as Koferou*) and approved by the FDA 
for treatment (parenterally) of hairy cell leukemia of 
man. Such recombinant interferon products are believed 
to be particularly effective when used in combination. 
Gamma interferon is also available by recombinant 

30 technology and is presently undergoing clinical trials 
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by Oenentecb tod others. Fibroblast interferon 
<beta-lnterferon) can be prepared la accordance with 
Example 1 in applicant's U.S. Patant lo. 4,462,985 
5 issued July 31, 1984. 

Interferon of human and murine origins has been 
quantified in the art in tens of International Units 
<"XU"). As used herein, e "unit" of interferon (to be 
distinguished fro* "IU") shall Man the reciprocal of a 

10 dilution of interferon-contsinlng material that, as 
determined by assay, inhibits one-half the number oZ 
plaques of a challenge Tinas, the challenge virus being 
the vesicular stomatitis virus CVSV). So quantified a 
"unit* of interferon is routinely found to be about 

IS one-tenth the quantity of interferon represented by one 
•IU." Xn other words, for the purpose of defining the 
present invention, 1 unit «0.1 XU. 

The present invention relates to an improved 
method of treatment of immuno-resistant disease states 

20 with interferon. The present invention is directed to 
the treatment of diseases in warm-blooded vertebrates, 
particularly certain diseases which the immune system of 
many species is poorly equipped to handle, as evidenced 
by either a lack of disease defeating response and/or an 

25 apparently misdirected immune response resulting in s 
chronic tissue degenerative inflammatory condition or 
other physical complications. While there has been s 
significant research effort directed to the use of 
interferon for treatment of such dlsesses, reported 

30 results, slthough positive overall, have been 
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i aeons is tent. The principle reason for such 
inconsistency in view of my aost recent research efforts 
it that earlier inveatigatora have failed to define 
optimum dotage and route of interferon administration. 

The present invention is based on applicant's 
discovery that interferon can be used as a consistently 
effective therapeutic agent for treatment of diseases 
having an immuno pathologic basis - characterised by 
inadequate immune response and persistence of the 
disease or by an apparent hyperactive ionune response 
resulting in tissue degenerative inflammatory conditions 
and related physical manifestations. Applicant has 
found that interferon, contacting the oral and 
pharyngeal mucosa in amounts from about 0.01 to about 5 
ZU/lb of body weight per day, is consistently 
efficacious for the treatment of diseases to which the 
immune system of many warm-blooded vertebrates does not 
effectively respond. 

Disease conditions treated in accordance with 
the present invention include apparent autoimmune 
disorders characterised by a chronic tissue degenerative 
inflammatory condition. Disesses so characterised 
include multiple sclerosis, rheumatoid arthritis , 
stomatitis, and lupus erythematosus. Treatment of such 
disease is in accordance with the present invention 
comprises administering interferon at a doaage of 0.01 
to about 5 IV/lb per day in a dosage form adapted to 
promote contact of said dosage of interferon with the 
oral and pharyngeal mucosa of said animal. Preferably, 
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the dotage of interferon is from 0.1 to about 4.0 IO/lb 
per day, »ore preferably O.S to about 1*5 XU/lb of body 
weight per day. Alpha interferon, darivad from tissue 
culture or by recombinant DBA technique! # le e preferred 
therapeutic agent in accordance with this invention. 
Son data have indicated better efficacy* i.e.* a no re 
pronounced Immunomodulatory effect # where the interferon 
in not homologous to the species being treated. Alpha 
interferon can be administered alone or in combination 
with beta interferon or gamma interferon. 

It is critical that the interferon be 
administered in a dosage form adapted to assure maximum 
contact of the interferon in said dosage form with the 
oral and pharyngeal mucoaa of the human or animal 
undergoing treatment. Contact of interferon with the 
mucosa can be enhanced by maximising residence time of 
the treatment solution in the oral or pharyngeal 
cavity. Thus* best results seem to be achieved in human 
patients when the patient is requested to hold said 
solution of interferon in the mouth for a period of 
time. Contact of interferon with the oral and* 
pharyngeal mucosa and thereafter with the lymphatic 
system of the treated human or animal is unquestionably 
the most efficient method administering 
inmunotherapeutlc amounts of interferon. 

Another diseaae condition responding to 
treatment in accordance with the present invention is 
neoplastic disease. Thus* the admlniatration of 
interferon in accordance with the above description can. 
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iiIom or in combination with otter drugs or therapy, 
help effect remission of ceacors such as malignant 
lymphoma, MliaoM« mesothelioma, Burkitt lymphoma and 
nasopharyngeal carcinoma and other neoplastic diseases, 
especially thoe* of known or suspected viral etiology, 
Baaad oa the results observed to data, it is believed 
that applicant* a prasantly described Mthod of treatment 
will similarly help affact remission of Bodgkia'e 
Disease aad leukemia. 

Othar diaaaaa coaditioaa raapoadiag to 
treatment ia accordance with the present invention ara 
infectious diaaaaaa of viral origia in, for example, 
human, avian, porcine, caniae aad feliae species. 
Significantly, viral infection typically exhibiting 
peraiateat reaiataace to treatment have shown a dramatic 
response to treatment with iaterferoa ia low doses 
contacting the oral aad pharyngeal mucosa of infected 
patients. Beneficial results have been attaiaed 
utilising the preaeat method to treat doga having canine 
parvovirus aad caalae herpesvirus infections. Further, 
feline leukemia aad feliae infectioua peritonitis have 
been shown to be particularly auaceptible to treatment 
with elpha iaterferoa aad beta iaterferoa ia accordance 
with this invention. 

Exemplary of human viral infections showing 
remarkable response to treatment in accordance with the 
preaent iaveatioa ere lafectioaa of human rhinovirus 
(common cold), herpea aimplex Z virus (cold sores) and 
human papovavlrua (warte). Baaed oa treatment reaults 
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to date, it is expected that contact of interferon at 
low dosage with the oral 'and pharyngeal mucosa will 
provide an effective treatment for Acquired Immune 
Deficiency Sj i riiu mo (AIDS) and diaeaae conditions having 
the herpes simplex XX virus as the causative agent. A 
patient experiencing a condition of viral myocarditis 
haa responded favorably to the present treatment. Warts 
often dissipate within sis to eight weeks after 
initiating treataent in accordance with this invention. 
Interferon administration in accordance with this 
invention can alao be used to help prevent viral 
inf actions* for example, infections by the caualtive 
agents of f lus and colds, and to minimise the symptoms 
25 associated with such viral infections. 

Other afflictions responding to contact of low 
dosage interferon are hyperallergenic conditions such as 
asthma. O&e "aide effect" noted by patients treated in 
accordance with this invention is improved skin 
20 complexion. Thus, administration of interferon in 

dosages of about 0.01 to about S XU/lb of body weight 
per day is effective to treat acne, specifically and 
improve human skin complexion generally. 

Further, stimulating the immune system by oral 
25 contact with low dosage interferon is believsd to assist 
the body in fighting bacterial infection. Treatment in 
accordance with this invention slone or in combination 
with, therapeutic amounts of antibiotics can be 
especislly effective in knocking down infection* of 
30 antibiotic resistant microorganisms. 
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Adainietration of Interferon in accordance with 
the preeeat Invention la preferably continued until tha 
eyaptooe of tha diaaaaa condition baing trait ad 
aubaide. Thia can range £roai a pariod of ono day, for 
example* where a huaaa rhlnovirue ia tha diaaaaa 
causative agent* to a pariod of up to aix aonthe for 
traataant of naoplaatic diaaaaa* Rhauaatoid arthritia 
patianta ara pain' free within 2 to 10 daya of initiating 
traataant in accordanca with tha praaant invention. 
However* traataant of that diaaaaa ia preferably 
conducted by adainiatration of interferon for up to 
about three (3) aonthe* 

Dally doaage of interferon can be adainietered 
aa a aingle doaage or, preferably, it ia divided and 
administered in a aultiple-doae daily regiaen. A 
ataggared regiaen of at leaat one, for ax tap la, one to 
three daya traataant per week or aonth, can be used aa 
an alternative to continuoua daily treataent. 

Interferon can be adainietered in accordance 
with thia invention in either a liquid (aolution) or 
aolid doaage fora, Thua interferon can be adainietered 
diaaolved in e buffered aqueous aolution typically 
containing a atabiliaing amount (1-5% by weight) of 
blood eeruaa. Exeaplary of a buffered aolution aui table 
aa a carrier of Interferon adainietered in accordance 
with thia invention ie phoaphate buffered aaline 
prepared aa follows: 

A concentrated (20x) aolution of phosphate 
buffered aaline (PBS) waa prepared by dissolving the 



1320905 



-13- 



following reagents ia sufficient wster to make 1,000 ml 
of solution) sodium chloride* 160 grams ; potassium 
chloride* 4*0 grams; sodium hydrogea phosphate, 23 
grams; potassium dibydrogea phosphate, 4.0 grams; and 
oytioaally pteaol rod powder, 0.4 grams. Tbs solution 
is sterilised by autocleviag at 15 pounds prsssuro for 
15 minutes and than diluted with additioaal water to a 
siagle strength concentration prior to use. 

Alternatively the interferoa caa be formulated 
into flavored or unf lavored solutions or syrups using e 
buffered aqueous solution of Interferoa as a base with 
added caloric or non-caloric sweeteners, flavor oils and 
pharmaceutical^ acceptable surfactant/dispersants. 

It is also contemplated by the present 
invention to provide interferon in a solid dosage form 
such as a loxeage adapted to be dissolved upon contact 
with saliva in the mouth with or without the assistance 
of chewing. Such a unitary dosage form is formulated to 
release about 1 to about 1500 10 of interferon upon 
dissolution in the mouth for contact with the oral and 
pharyngeal mucosa. Thus a unitary dosage forn of 
Interferoa ia accordaace with this invention can be 
prepared by art-recognised techniques for forming 
compressed tablets such as chewable vitamins. 
Similarly, interferon can be incorporated into 
starch-based gel formulations to form a losenge which 
will dissolve and release interferon for contact with 
the oral mucosa when held in the mouth. Solid unitary 
dosage forms of Interferon for use in accordance with 
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tbe pmtnt invention can be prepared utilising art 
recognised dosage formulation techniques. Tha pH of 
such formulations can range fro* about 4 to about 8.5. 
Of course, in processing to such unitary dosaga forms 
ona should avoid boating a p re-do sage fons formulation, 
after addition of interferon* above about SO 9 
Centigrade. Exemplary of a solid dosaga form for animal 
usa is a molasssa block containing af fective amounts of 
interferon. 

Preparation of Human Alnhs-Inf rf iron 

Human alpha-interferon can be prepared through 
the following procedure, coomonly referred to as the 
Cantell procedure. The process begins with packs of 
human leukocytes, obtained in thia case from the Gulf 
Coast Regional Blood Center, Houston, Texas. The buffy 
coats in these packs are pooled into centrifuge bottles, 
snd then are diluted with 0.83% asnonium chloride. The 
mixture is incubated for 15 minutes with intermittent 
shaking, and is then centrifuged for 20 minutea at 2000 
rpm. The supernatant is discarded, and the cell pellets 
are resuspended with a minimal volume of sterile 
phosphate buffered saline (PBS) • The mixture ia then 
diluted with ammonium chloride and centrifuged. The 
supernatant is again discarded, and the remaining cell 
pellets are resuspended with e minimal volume of a 
tissue culture medium such as Minimal Essential Medium 
(MEM), available from EC Biological. The cell 
concentration ia determined with a Coulter counter. 
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~ Interferon induction* takes place in glass or 
plastic bottles. The induction medium contains KEN, 
7Stft Hepes (available from Calbiochem), 7SsM Trlcina 
(available from Sigma Chemical Co.), human agaoaa serum 
(18ug/ml) # and gentaaycin sulfata (from M.A. 
Bloproductsj SOmcg/ml). Tha calls ara addad to tha 
induction vassals at a final concantration of about 5 to 
10 million calls' par milliliter. Tha induction vassal 
is incubated in a J7*C water bath, and interferon alpha 
is added aa a primer. 

After two hours, Sendai virus is added to the 
induction mixture. This causes alpha interferon to be 
produced in the supernatant by the leukocytes. After a 
12-18 hour incubation time, the induction mixture is 
centrifuged. The cells are discarded, and tha 
supernatant ia than purified. 

The crude interferon is chilled to 10*C ot 
below in an ice bath. Five molar potassium thiocyanate 
is added to obtain a final concantration of 0.5M. This 
solution is stirred for 15 minutes, and then its pH is 
lowered to 3.3 by adding hydrochloric acid. The mixture 
is then centrifuged at 2800 rpm for 30 minutes , and the 
supernatant is discarded. 

The pellets sre then resuspended in 95% ethanol 
and are stirred for 15 minutes. This suspension is 
centrifuged at 2800 rpm for 20 minutes, and the pellets 
are discarded. The pH of the supernatant is than 
adjusted to 5.8 with sodium hydroxide. The mixture is 
stirred for 10 minutes, and then centrifuged at 2800 rpm 
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for 20 minutes. The pellets sre diacarded. The pH of 
the supernataat it thea adjusted to 8 with sodium 
hydroxide. This solution is stirred for 10 minutes, 
5 followed by ceatrifugatioa st 2800 rpm for 20 minutes. 
The supernatant is diacarded, sad the pellets sre 
resuspeoded with 0.5* potessium thiocyanate in a 0.1M 
sodium phosphate buff sr. This suspension is stirred st 
4 # C. 

Xo »ext, the suspension is ceatrifuged st 2800 rpm 

for 20 minutes, and the pellets sre discarded. The pH 
of the superastsat is adjuated to 5.3 with hydrochloric 
acid* After stirring for 10 minutes snd centrifugation, 
the pH of the supernatant is adjusted to 2.8 with 

15 hydrochloric acid, followed by further stirring for 20 
minutes. This mixture is ceatrifuged st 2800 rpm, and 
the resulting pellet is purified human alpha-interferon. 

The pellet is resuspended with 0.5M potsssium 
thiocyanate ia 0.1M sodium phosphste buffer , having a pH 

20 of 8.0. It is then dielysed against PBS at 4*C, with 
two changes of PBS. This mixture is thea ceatrifuged 
snd the precipitate is discarded. The remaining 
purified alpha interferon is sterilised by filtration 
through a 0.2 micron filter. A human alpha-ioterteron 

25 is produced ia accordance with this procedure by Xamuno 
Modulators Laboratories, Ihc, Stafford, Texas, snd sold 
under the trademark Agriferone for use ia csttle snd 
Equiferoa* for use in horses* 

Other procedures known to those skilled is the 

30 art are available for making interferons, such as human 
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alpha-interferon and huaan gamma-interforon. For 
example, U.S. Patents 4,376,821 sad 4,460,185 disclose 
aethods of aaklag buua geama-interfero£. A aethod of 
5 taking bovine fibroblast (bata) interferon la diaeloaad 
in applicant** 0.8. pataat 4,462,185. 

CHnie.1 «HMU. 

10 Tablea 1-4 below summarise tha rasulta of 

clinical atudiaa of tha administration of latarfaron by 
veterinarian* orally to 137 doge and cata aa of 
■ovember, 198S. Tha atudiaa vara conducted with both 
huaan alpha-iatarfaron and bovine bata-intarfaron. 

1S Tablaa 1-4 compare eurvival rates of pats with feline 
leukemia virus-associated diseases or eaniaa parvovirus 
diaeaao. Unequal numbers of pata were treated with each 
type of interferon; bovine bete-lnterferon waa given to 
78 pats and huaan alpha-interferon was given to 59 pets. 

20 Bovine bata-intarfaron waa produead in flasks 

of eoafluaat monolayers of bovine fatal kidney (BFK) 
calls. Culture suparaataat was harvested 24 hours after 
bluetoague virua induction of BFK calls. Tha 
supernatant was dislyssd 24 hours in a pH 2.0 buffer and 

25 for another 24 hours in a PBS (pH.7.4) buffer before 
interferon aasay. Procadnraa for tha assay and 
characterisation of bovine bata-intarfaron wara 
essentially as deecribed by Roaanquist and Loan, 
American Journal of Veterinary »«mreh. 28; 619-523, 

30 1967. Interferon titers as "units" wara expressed as 
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th* reciprocals of the 'dilutions that provided a 50% 
redaction in the mater of VSV plaquos as compared with 
the number la control cultural. The BFX coll culture 

S interferon produced by this method had an average titer 
of 7,000 units per milliliter. Dogs were given bovine 
beta-interferon, 3-10 ml/dose, as least three times/day 
after e diagnosis of CPV disease. Cats positive by 
ELISA for feline leukemia virus and exhibiting clinical 

10 signs of disease were given 1 ml/10 lb of body weight 
2-3 tines daily for five days. After a five-day 
interval , cats were retreated at least once for another 
five days. 

Human alpha interferon was obtained from XML, 

15 Inc. of Houston, Texas. Cases were treated with lot 
A026 applied at 6 X 10 6 XU/ml. Lot A026 of human 
alpha Interferon was diluted 1:150 in Eagles' minimum 
essential medium (MEM) and used aa the stock solution 
from which 1 ml waa further diluted 1:1000 with 1 liter 

20 of MEM for treatment. The usual dose of human alpha 

interferon was 4 ZU/lb body weight given at leaat three 
times daily after a dlagnoais of CPV disease was made. 
For feline leukemia, cats were treated with human 
alpha-interferon 2-3 times daily for five days as 

25 reported for bovine beta-interferon. 

Significantly (P<0.0S) more cats lived six and 
twelve months after dlagnoais and treatment for feline 
leukemic virus if alpha-interferon was given, compared 
to treatment with bovine beta-interferon. Significantly 

30 (P<0.05) more dogs survived CPV disease when given alpha 
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interferon (92%) compared to those dog* given bovine 
beta-lnterferoa (69%). 

. Summary of Survival Date from clinically ill cats 
positive Cor FeLV. 

Month« hftmr Tr«»frm»nh 

l0 Tiflitrant 1 fi 12 

Human alpha-XFH 25/33 21/32* 19/31* 

Bavin* m ag/as is/as 

Vumerator ■ no. alive; denominator ■ no. treated. 

• 

15 'Cats given human alpha-XFI bad significantly (P<.05) 

higher survival rates at 6 and 12 months after treatment 
than cats given bovine IF*. Significance was determined 
by Chi Square test. 

20 TABLE 2 

Percent survival of clinically ill cats positive for 
reLV. 

: Monfchg Aftir Tf itwtnt 

25 Trtitmnt 1 fi 12 

Human alpha-IFs 76% 66%* 61%* 

Bovine in 72% 42% 36% 

Hlitftilcil Control t5fl% UPi — 

■umerator • no. alive; denominator • no. treated. 

30 

■Cats given human alpha-XFH had significantly (P<.0S) 
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higbar survival rates at ( aad 12 ■oath* after treatment 
than eati given bovina IF1. Significance was determined 
by Chi Squara tait. 

TABLE 1 

Reiponse of CPV diaaaaa to treatment with bovine 
iatarfaroa or human alpha-iatarfaroa, by veterinarian. 



Attaadiag Bat lot IrTI Bfitl tt» 



Veterinarian 


Lived 


Died 


Lived 


-Died 


8 


16/21 


5/21 


14/16 


2/16 


M 


6/11 


5/11 


7/7 


0/7 


R 


7/10 


3/10 


3/3 


0/3 



2»/42(69%> 13/42131%! 24/2«fe3%l 



Ooga traatad with human alpha-intarfaroa had a 
significantly (P<.05) higher survival rata compared to 
doga traatad with bovine IFH. Significance between 
groupa waa determined by Chi Square taat. 

Treatment days for CPV diaaaaa. 

BO. of no- Treat— nfc Survival 

Treatment Qiyj DoZt* SD«« »»r» 

Bovine in 42 3.31 1.95 «9% 

Huain it phi im u *t* 
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•Calculated dn survlviag doge only. 

"Standard deviation of the Man treatment days. 

Canine If rn^^irna CkmWmnam a£ Wtwhftra Pflfli 

Canine herpesvirus infection of dogs last than 
ona weak of ago ara invariably fatal, but older pupa 
usually aurrive. Interferon hen been successfully used 
to treat viral infections of many species. These 
studies were conducted to aaseas the efficacy of 
interferon in canine herpesvirus (CBV) inoculated 
puppies. 

rive (5) pregnsnt bitches were obtained from a 
USOA licensed supplier snd were boused in a OSDA 
approved research facility in Canyon, Texas. After the 
pups whelped, they were inoculated with 6.3 log 10 units 
of virulent CSV obtained from Dr. Richard Nock of the 
Texas AUC University Veterinary Medical Diagnostic 
Laboratory (TVKDL) in Amarillo, Texas. Human 
alpha-interferon (HAI) or placebo was given to pups 
orally as treatment in an effort to increase the 
survival rate of the CHV inoculated pups. Each litter 
was divided into control and treated animala. The 
procedures and schedule for each litter are discussed 
below. All desd animals were necropsied at TVMDL, 
Aoarillo, Texas. 

LITTER 1: 

Sine (t) pups were inoculated orally with CHV 
on the day of birth. Interferon waa given at 6-10 units 
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(IX), or ten tlaes the dosage at CO-100 units (10X). 
Tbkm pups were given 0.5 ml placebo, 3 pups were given 
0.3 ml KM <UD, and 3 pups were given 0.3 al of • 10X 
concentrate of KM orally twice daily for 7 days (if 
tbey Uved that long). Tho 3 controls diod 5, «* and 8 
days aftsr CHV iaoeulation. Tho 3 pups given KM (IX) 
lived 7, 7, and t days and the 3 pups given lox km 
lived f« 7, and 7 days af tor CHV inoculation. 

Pups given KM (IX) lived an average of 1.3 
days longor than controls* but tho longor survival tin* 
was not statiatically significant. Tho highor dosage, 
KM (10X), did not provide a survival benefit over tho 
lower dosago, but instoad pups given tho highor dotage 
died* on tho average* one day sooner. 

LITTER 2: 

Bight (3) pups wore inoculated with CHV orally 
2 days after birth. Interferon was given at 6-10 units 
(IX), or ten tisas the dosage (10X). or l/10th the 
dosage (1/10X). All interferon was given orally after 
dilution in PBS. Two (2) pups wore given 0.5 nl PBS, 2 
were given 0.5 ml KM at 1/lOth concentration, 2 were 
given KM (IX), and 2 were given a 10X concentrate of 
KM. All treataents were given orally twice daily for 5 
days starting 1 day before CHV inoculation. The 2 
controls died <1 and 9 days after CSV inoculation and 
the KM treated (l/ioth dose, full dose, 10X dose) pups 
diod ■ end 9* 5 and 9* ■ and • days after CHV 
inoculation, respectively. 
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■o benefit froa treatment at any dosage was 
■eon. The death of a control pop within a day aftoc CHV 

inoculation was probably not related to CBV inoculation. 

LXTKB 3: 

lino (t> pups were inoculated with CBV orally 3 
4*70 aftor birth. Two pops woro giver* O.S ml PBS, 2 
were giron 0.5 ml HAI (IX), 2 woro give* 1710th doso 
HAI, and 3 woro given 2 XU of roeombinant huaan 
alpha-intorforon from Schering-Plough. All treaf-jnenta 
woro given orally twieo daily for 5 days starting two 
days boforo CHV inoculation. Both pups given RAX (ix) 
survived until noeropsiad It days aftor CHV 
inoculation. Ono control pup diod 14 days aftor CHV 
inoculation and 1 survived until noeropsiad 19 days 
aftor CHV inoculation. Pups given 1/10 th dosago of HAI 
diad 8 and 13 days aftor CHV inoculation. Only ono pup 
giron roeombinant huaan alpha-intorforon diod (12 days 
aftor CHV); the othor 2 pups survived until noeropsiad 
19 days aftor CHV inoculation. 

Thoso pups, inoeulatod 3 days aftor birth, did 
not develop an ovorwholaing CHV infection (only 1 of 2 
controls diod) . A l/10th doso of HAZ did not protect 
oitbar pup but both HAI (IX) troatad pups survived. 

LITTER 4: 

Fourtoon (14) pups woro inoeulatod orally with 
CHV 2 days aftor birth. Seven (?) pupa woro given PBS 
and 7 pups woro given HAI (IX) orally twieo dally for 7 
days (if they lived that long) starting 2 days after CHV 
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inoculation. Tb* 7 control! diad 1, 3, 7, t # 8, 9, and ' 
9 days after CHV inoculation. On* of tb* RAI (IX) 
traatad pupa survived and tba otter c pupa diad 1, 6, 8, 
9, 9, and 12 days af tar CSV inoculation. Tha daatha of 
2 pays only l day after CBV inoculation vara probably 
not ralatad to CHV inoculation. 

On* RAX (IX) traatad pup lived 3 daya bayond 
tba laat surviving control and on* rax (IX) traatad pup 
"▼ad 2 wNki (until nacropaiad) bayond any traatad 
control pup. Average survival tiaa of intarfaroa 
traatad pupa waa loagar than control survival time, but 
not aigaificantly ao. 

LITTER S: 

Sis (€) pupa vara inoculatad orally with CHV 2 
daya aftar birtb. Tbra* (3) pupa vera given PBS and 3 
wars glv*n MAX (IX) orally one* daily atartiag S daya 
aftar CHV inoculation. Tha 3 controla diad 6, 6, and 7 
daya aftar CHV inoculation. On* of tba RAX (IX) treated 
pupa survived (until n*cropai*d) and tba others died 8 
and 9 daya aftar CHV inoculation. 

All interferon traatad pupa lived longer than 
any of tb* control pupa. Treatnent with RAX (IX) did 
not begin until 5 daya aftar CHV inoculation, yet 
survival waa algaificaatly (Pc.OS) prolonged. 

In suscury, oa tb* average, pupplaa traatad 
with buaaa alpha-interferon had loagar survival tiaws 
and enhanced aurvlval rataa eeajparad to littomat* 
control*, aftar canin* herpeavirua challenge. A total 
of 7 puppiea (1 control and 6 Intarfaron traatad) 
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eurrived the normally fatal CRV inoculation, 
is rautltad la the Table 5 below. 



The data 



Summary of Canine Herpesvirus Data 



«o. of 
Llttir Pbpi 



Average • 

Survival 
fPiTi) 



10 



15 



20 



Survivors, 



3 


control 


6.33 


0 


3 


HAI IX 


7.67 


0 


3 


RAI 10X- 


6.67 


0 


2 


eoatrol 


4.5" 


0 


2 


RAI l/10th 


8.5 


0 


2 


RAI IX 


7.0 


0 


2 


HAI 10X 


8.0 


0 


2 


control 


14.0 


1 


2 


RAI 1/lOth 


10.5 


0 


2 


RAI IX 




2 


3 


recombinant IFR 


12.0 


2 


7 


control 


6.7 


0 


7 


HAI IX 


7.5 


1 


3 


control 


6.3 


0 


3 


HAI IX 


8.5 


1 
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• dead dogs survival timo; living puppies not 
calculated. 

iacludas one pup living only ona day beyond CHV 
inoculation. 



30 
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ThrM cases of nasal aolar dermatitis (colli* 
S nose) cleared after soman alpha-lnterferon treatment of 
1 unit/lb body weight orally and topical treatment (a 
few ml at 20 units/ml). 

Treat— nfc of Caiitii* tuwii 8^^.^.-,. 

10 

Two caaaa diagnosed aa canine lupus 
erythematosus were cured by human alpha-interferon 
treatment. A 2 year-old Lhaaa apao mala had baen 
traatad with pradaiaolone for 1 year for 3 

IS dermatologicel laaiona on tha abdomaa and prepuce. The 
flat glistening laaiona war* continually licked by tha 
dog. Within 1 week of oral human alpha-intarferon 
treatment (i unit/lb body waight daily for 5 days, than 
after 1 week, treatment waa repeated for 5 days) 2 

20 laaiona completely healed and the third lesion was 

reduced to 1/2 its original also, within 4 weeks, the 
lesions were all completely healed and all therapy 
ceased. One year later, a akin lesion reappeared but 
promptly healed after interferon treatment was 

25 repeated. The skin lesions have not reappeared in the 
past 10 months. 

A 6 year-old spayed female chihuahua croaa had 
a apider shaped (4 cm by 2 cm approximately) akin lesion 
on the abdomen. The lesion waa flat, gliataning and 

30 pruritic. Sis weeks of prednisolone treatment resulted 
in complete healing. The following summer, the leaion 
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reappeared and was treated with oral human 
alpha-interferon at about 1 unit/lb body weight daily 
foe 5 days* Within 3 days the lesion was reduced to 1/3 

9 it* original site and completely diaappaarad within lo 
4ayc. Tba lesion has not reappeared in tha past year. 

Traataant Of rt»«t TefeH— i»,4»^ 1f1w 

10 Tabla 6 ehowa tha casulta of 17 easas of falina 
Infactions paritonitla (FIP) as diagnosed by practicing 

• iterinarians. Buaan alpha-interferon (XFH) traataant 
rasultad in a significantly graatar survival rata than 
traataant with bovine beta-XFH. 

15 



Survival of clinically ill cats diagnosed as FIP 



25 



Traataant 


lo. Cats 

Treated 


Aliv« 


Dead 


Survival 
Rate 


Human 
alpha -IF* 


11 


10 


1 


91% 


Bovine 
beta-IFH 


6 


3 


3 


S0% 


Total 


17 


13 


i 


7fi% 



Cats given human alpha-ZFI had a significantly (P-.0574) 
graatar survival rate than cats given bovine beta-xn. 



30 
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■u— n Traafe—tife With *>™» lnn , 

Bums patiaata were treated with human 

3 alpha-iaterferoa la tbm therapy of acute rheumatoid 

crthritis, multiple sclerosis, asthma, acne, malignant 
lymphoma, mesothelioma, and aptnous stomatitis. Therapy 
consisted of oral administration of 0.7 ZU par lb. of 
patient body weight twice daily, oaeo la tha morning and 

10 one* la tha eveaing. Bona of tha patiaata noted any 

fever or anorexia aaaoelatad with tha edmlniatratioa of 
alpha interferon. Interferon was administered la a 
buffered solutioa having a concentration auch that a 
single dosage could be administered la a volume of about 

15 1 to about 20 ml of liquid. Bach patient generally 
retaiaed tha iaterferoa solutioa la hie mouth for a 
period of time up to about one aiaute. After that time 
the solutioa ws* either swallowed or discharged from the 
patient's mouth. 

20 Two patiaata Buffering from rheumatoid 

arthritis ware treated — a Caucasian mala age 44 and a 
Caucasian female age 44. Tha mala patient was* pain free 
la 7 days, aad tha famala was paia free la 10 days. 
They ware both continued oa tha oral iaterferoa for 21 

25 days total aad have remained asymptomatic. 

It has been found that recurrence of a treated 
arthritic condition eaa be minimised if treatment la 
accordance with tha present iaveatioa is coatinued over 
a period of up to about three months. 

30 A 30-year-old Caucasian female nurse afflicted 

with multiple sclerosis and who had had an extensive 
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aetirologic workup at City of Hope Hospital la Lot 
Angelee received treatment la accordance with the 
present invention for 21 days. Tha patient hat had no 
recurrence of har neurologic symptom* for the past alat 
aontha. 

A 42-year-old Cancaaiaa aula diagaotad to have 
a aaligaaat lymphoma had completed chemotherapy with 
dismal ratulta aad waa eoaaidarad tarolaal. Ba waa 
traatad for thraa weeks with oral iatarfaroa. Six 
months aftar atartiag traataaat ha waa released by hit 
oncologist at fraa of tha diaaata. 

An t2-yaer-old Caucasian female waa diagnosed 
to hare mesothelioma. Pees ant ly thara ia no affective 
traataaat for that dlteata and only a 9-month average 
survival rata it predicted. During her traataaat with 
buaaa alpha-interferoa aha had thoracentesis on two 
occasions for plural effusion, otherwise, the patient 
has been active aad hat turvived for 43 aonths. 

A 32-year-old Aaiaa aala with apthout 
atoaatitia wat treated for two weeks with huaan 
alpha-interferon ia accordance with tha present 
invention. There hat been no recurrence of the ulcers 
over tha last sis aonths since treatment wat coapleted. 

BKC it a 29 year-old Caucasian feaala and KXJ 
ia a 20 year-old Cancaaiaa feaala. Both are afflicted 
by acne-like akin blemishes at tha time of their aonthly 
menstrual cycle. Oral huaan alpha-interferon given at 
about 1 unit/lb of body weight for 3 days prior to the 
time of their cycle reducea the severity and number of 
tkin blemishes. 
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*AH, a 38 year-old Caucasiaa Caucasian fault, 
had 7 warts on the aiddle f lager sf her right hand. 
After t aonth* duration, aedical treatment was sought* 
and liquid altrogea was applied by s dsnaatologist. 
Only on* wart oa the fiagsr regressed aftar treataent. 
ThrM warts coalesced to Croats s largo wart aiaa that, 
OTor tho naxt year, aequirod s roughly 12 millimeter 
squaro shape. Oral bovine alpha intorfsroa treatment 
was started at a dosage of 6 al daily for 6 consecutive 
days. The eoacentratioa of alpha-interferon was 30 
units/ml; it was derived f roa the aasal secretions of 
cattle infected with infectious bovine rhiaotraeheitis 
virus. All the warts completely regressed withia 6 
weeks of the first dose of interferoa. 

2Q Interferon Dosage roraulafelona 

(1) Lozenge 

A stsrch gel-based losenge containing 
interferoa is prepared by combining 150 graas of 

2S sucrose, SSO al phosphate buffered saline, and 250 graas 
of a cold-water-soluble starch such as that described in 
U.S. Pateat 4,4*5,702, heating that mixture with 
stirring to a teaperature of about 75*C, cooling the 
aizture to about 30*C aad thereafter blending into the 

3Q paste-like aass 50 al of phosphate buffered saline PBS 
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cooteining human alpha laterferoa at a eoaeaatratloa of 
230 xu/ml. Tha mixture is thaa formed lata multiple 
portions of about 5 to about 10 grama aaeh which aat 
upon standing under drying conditions to a starch candy 
gal-lik* consistency. Tha losenges tharahy produced can 
ba administered te a patient singly or la coabiaatloa. 
Tha patlaat is instructed to hold tha loseage in his 
south until It ia completely dissolved to release tha 
intarfaroa eoapoaaat for contact with tha oral mucosa. 

(2) Cbewable Vitamin 

A chawabla vitamin formulation is prepared, for 
example, according to tha dascriptioa of U.S. Patsnt 
3,857,939 by coating ona or mora components tharaof 
prior to tablatlag with aa interferon solutioa la an 
amount sufficiaat to provide about 1 to about 1500 units 
of intarfaroa in each chawabla vitamin tablet. 

(3) Mouthwash 

A mouthwash formulation is prepared ia 
accordance with the present invention by combining 850 
■1 PBS, 100 ml of glycerin, 50 grams of dextrose, and a 
mixture of 0.3 al of a flavor oil pre-mixed with 30 ml 
of a palatable* pharaaceutically acceptable 
surfactaat/dispersant having aa HLB from about IS to 
about 25 aad 50 ml of a PBS solutioa of interferon 
(eoaeaatratloa 120 XU/al). The formulation contains 
iaterferoa at a concentration of about 120 10 per 20 si 
dosage. The patient is salted to hold a 20 ml volume of 
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the mouthwash la his mouth, optionally gargling with the 
iiMi for • period of about IS seconds to about one 
si rate. 

(4) Syrup 

Interferon is added to a commercial cough syrup 
fonulation in ma amount sufficient to provide an 
interferon containing syrup fonulation having about 1 
to about 1500 ID of human interferon per tablespoon of 
syrup. 

(5) Effervescent Tablet 

A tableting mixture comprising a 
pharmaceutical^ acceptable alkali metal carbonate or 
bicarbonate* an organic acid such as citric acid, human 
interferon (preferably dispersed on a suitable organic 
or inorganic carrier therefor) in an amount sufficient 
to provide a per tablet dose of about 1 to about 1500 
units of interferon per dote, and further including 
suitable tableting excipients such as lubricants and 
binders, is compressed into a unitary dosage fqrm of 
interferon. The compressed tablet effervesces upon 
contact with water to release interferon to the 
resulting buffered solution. The dosage of interferon 
is readily available in solution for contact with the 
oral pharyngeal mucosa of a patient in need of said 
dosage of interferon* 
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What is claimed is: 

1. An iamuno-therapeutic oral dosage form of interferon for 
human use, said^dosage form consisting essentially of interferon 



interferon per pound of body weight, and pharmaceutical^ 
acceptable excipients selected to promote contact of said dosage 
of interferon with the oral and pharyngeal mucosa of a patient 
receiving said dosage form to stimulate a systemic 
iamuno-therapeutic response. 

2. The dosage form of Claim 1 in the form cf a mouthwash. 

3. The interferon dosage form of Claim 1 in the form of a 
lozenge specified for dissolution during contact with the saliva 
in the mouth* 

4. The lozenge of Claim 3 formed as a compressed tablet 
containing about 1 to about 1500 10 of human alpha* interferon or 
human beta-interferon. 

5. A chewable tablet in accordance with Claim 3. 

6. An iamuno-therapeutic oral dosage formulation of 
interferon in the form of an effervescent tablet for use by a 
human patient, said dosage form being formulated to release upon 
effervescent dissolution in water about 0.01 to about S 10 of 
interferon/lb of patient pody weight. 

7. The interferon dosage form of Claim 6 wherein the 
interferon is human alpha-interferon and said dosage form is 
formulated to proride about 10 to 1500 IU of alpha-interferon per 
dose. 



in an amount corresponding to about 0.01 to about 5 10 of 
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8. The interferon dosage form of Claia 1 in the form of a 
syrup containing about 1 to about 1500 IU of human interferon per 
tablespoon. 

9. The immuno- therapeutic dosage form of Claim 1 wherein the 
interferon is human alpha-interferon and said dosage form is 
formulated to provide upon administration about 10 to about 1500 
XU of tlphn-interfsron for contact with the oral and pharyngeal 
mucosa, 

10. Xn combination, for treatment of humans afflicted with 
inmuno-resistant disease characterized by apparent hyperactive or 
hypoactive immune system function, 

an immuno-therapeutic dosage form of interferon for use by 
a human patient , said dosage form comprising about 0*01 to about 
5 10 of interferon per pound of patient body weight and a 
pharmaceutical ly acceptable excipient allowing contact of the 
interferon with the oral and pharyngeal mucosa of said patient 
upon per os administration of said dosage form, and 

instructions to said patient to hold said dosage form in 
the mouth to promote contact of the interferon with the patient's 
oral and pharyngeal mucosa. 

11. The combination of Claim 10 wherein the dosage form 
contains about 1 to about 1500 XU of human alpha-interferon or 
human beta-inter feron • 

12. The combination of Claim 10 wherein the interferon is 
a lpha- inter feron • 

13. The combination of Claim 10 wherein the interferon is 
human leukocyte interferon. 

14. The combination of Claim 10 wherein the interferon is 
beta-interf eron • 
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15. The combination of Claim 10 vharain the amount of 
interferon in the dosage form is about 0.1 to about 4 I.U. per 
pound of patient body weight. 

16. The combination of Claim 10 wherein the dosage form is 
a solid dosage form adapted for dissolution during contact with 
saliv* in the mouth. 
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